The method of application is exactly the same as used in the radical chronic purulent types, excepting that a large instead of a small pledegt is employed. Cotton is twisted upon the end of an applicator, flattened out into a mushroom-like top, removed from the applicator and cut off close to the top ; the top is then dipped in albolene and by means of a pair of forceps it is inserted into the ear over the oval window.
Before the operation the girl heard at two inches on the right side; after the operation she heard at six inches, and with the pledget she heard at eighteen feet. The boy heard at four inches before operation ; at six inches after operation ; and with the pledget he heard at twenty feet. The best results were obtained with a private patient. This patient heard at two inches in the right ear, and with the pledget heard at over twenty-three feet.
As for how long the pledget should remain in, it is pretty hard to say. The boy has had the pledget in for a month, and his hearing remains the same; the girl changes hers every day; she claims that the pledget gets out of place. The pledget seems to have no deleterious effect on the cavity, and no ill effects have been noticed in any of the cases. A discharge was present for a year, in the case of thé girl, in her left ear ; there was excoriation over the inner wall, floor and facial ridge-With the use of the pledget, it has completely dermatized over, and the ear is now perfectly dry. In the right ear the tube is still open and the pledget has caused no trouble. She has been using the pledegt for six weeks.
Dr. Bowers said that he had used these pledgets in nine cases, and they worked well in eight of the nine. The ninth case heard so poorly that it was difficult to tell whether the patient heard at all with that ear or was depending entirely upon the other side. He could/ not be tested with the noise apparatus. There seems to be no question but that the hear ing is benefited, and the device is well worth a trial. The great objection to the radical mastoid operation is the result ing injury to the hearing, and this pledget has been proved to be very helpful to these cases.
DISCUSSION.
DR. DANZIGER asked how long after the operation these results were obtained. Usually, for a month or so after the operation, the hearing is poor, but improves when contrac tion has occurred.
DR. BOWERS replied that the right ear was dry and the pledget was tried seven months after operation. In the left ear it was introduced six months after operation.
DR. VOISLAWSKY said that every one was familiar with the use of pledgets in cases of chronic suppuration, but that he had never heard of using them after the radical operation.
DR. KERRISON said that it was a most interesting sugges tion, and asked that Dr. Bowers show how the pledgets were made, and the size employed.
DR. BOWERS demonstrated the making and application of the pledget. The patient can tell instantly as soon as the pledget strikes the right place. 
DR. RICHARDS: Every one who has had clinical experience with suppuration of the labyrinth has been impressed with the fact that, so far as its complications are concerned, purulent meningitis ranks first, not only in frequency, but in impor tance. In cases of simple mastoiditis, meningitis does not arise as a relatively frequent intracranial complication. Speak ing from my own experience, I should place, in the order of frequency, epidural abscess first : sinus thrombosis second ; meningitis third ; and brain abscess last. Of the intracranial complications of the suppurating labyrinth, however, menin gitis stands preeminently first. The question naturally arises: Why this frequency, ar-d to what particular relations is it due, and what are the factors influencing it? It is in this connec tion that I shall discuss certain clinical observations which may be of interest, particularly as they relate to the modiolus as an avenue of infection.
In one of the earlier cases of suppuration of the labyrinth which I operated upon, while removing the modiolus from the apex toward the base, to secure a complete exposure of the cochlea, I noticed a seepage of cerebrospinal fluid from the modiolus stump. The modiolus stump in this case was in no way fractured, yet the intracranial and operative cavities had been placed in direct communication. It was evident that the numerous canals traversing the modiolus from base to apex were not completely filled by the structures which they contained, and that the cerebrospinal fluid in consequence penetrated out into the modiolus-that is, grossly-to a great er or less distance. Nothing could better illustrate the inti mate relation between the labyrinth and the intracranial cavi ties, and the ease with which an infective agent involving the fluid of the one may gain access to the other, producing a purulent affection of the entire cerebrospinal fluid column and the adjacent membranes. We also see that opening the labyrinth may, in a surgical sense, be the equivalent of open ing the subdural space; and our attitude towards an infected labyrinth must be influenced by this simple clinical observa tion. It shows where a slow and gradual interchange be tween the fluids of the two cavities may occur.
A second point to which I wish to call attention is this: In those cases where we have either accidentally or inten tionally removed the modiolus in its entirety, there is apt to occur a marked loss of cerebrospinal fluid. This outpouring may fill the operative cavity several times in a very brief inter val. As the fluid gradually lessens, there comes a time when its escape ceases and the fluid merely fills the lumen of the meatus, maintaining an equilibrium. Now, if we chance to dress the case at such a time, we are enabled to observe the influence which respiration exerts upon the cerebrospinal fluid column, as indicated by the fluid's movement within the meatus, and we notice an ebb and flow, or a rise and fall, in the fluid. When we consider this effect which respiration has upon the cerebrospinal fluid column, in conjunction with the very intimate relation existing between the labyrinth and the intracranial cavities, as already mentioned, we see that this also may be an important factor in the spread of infection between the two; moreover, it indicates how the labyrinth fluid may be replenished and kept in a constant state of inter change.
A third reason suggests itself as to why in a suppurating labyrinth meningitis is a relatively more frequent complica tion than, for instance, epidural abscess. If one removes the calvarium and attempts to strip the dura from the floor of the skull, two areas will be found which are particularly resistant to the stripping. One of these is the petrous pyramid, the other is the floor of the anterior fossa of the skull around the cribriform plate of the ethmoid. In each locality the surface of the bone presents numerous irregularities for the close attachment of the dura. Now, it is seldom that we find clin ically a collection of epidural pus at the floor of the anterior fossa arising from ethmoiditis, as compared to the frequency with which meningitis follows the affection of the nasal sinuses. It is also seldom that we find clinically a collection of epidural pus at the posterior petrous plane situated far in around the internal meatus, the reason being in each case the same, that is (aside from other factors which every one rec ognizes to exist"), it is physically difficult for a collection of epidural pus to form in either locally where the dura is so intimately adherent to the adjacent bone. It presupposes that the pus shall collect under excessive tension, and with this factor of excessive tension given, it is notorious that infection tends to spread along whatever avenues it may, and not to confine itself ; and so it is that meningitis is more apt to occur than an epidural collection of pus. While we rec ognize that collections of epidural pus at the outer portion of the posterior petrous plane are not uncommon, such collec tions in and about the internal auditory meatus are rare. I have observed it twice in about thirty labyrinth cases.
Another factor I should like to mention : When for any reason we injure the dura over the anterior cerebellar aspect, particularly in the region of the internal meatus, we are often confronted with a flow of cerebrospinal fluid which con tinues intermittently for weeks. Such an injury to the temporosphenoidal bone is accompanied by no such results. Why the difference?
When the dura of the temporosphenoidal lobe is injured, the brain mass protrudes as a bud of encephalon into the dural opening and shuts off the subdural space, and the subdural space remains shut off. This is not always the case in a cor responding injury to the cerebellar dura. Here we may see a protrusion of the encephalon into the opening temporarily, only to have it forced away later by the accumulation of cerebrospinal fluid in the cerebellar fossa, and this is the more liable to occur the nearer the injury to the internal meatus: for in the area referred to, the cerebellar fossa contains a relatively large qauntity of fluid which cushions the cerebellar mass more effectively from its internal dorsal surface than is the temporosphenoidal lobe cushioned from its opposing dural surface. It is easier, therefore, for an abscess stalk to form through inflammatory adhesion between the dura and the temporosphenoidal lobe than between the dura and the cerebellar lobe. This is a factor which has some bearing upon the relative infrequency of cerebellar as compared to temporosphenoidal abscess, and also upon the relative fre quency with which meningitis primarily invades the posterior fossa ; for in the latter, while the cushion of fluid protects the cerebellar mass, it itself, starting in direct relation to the internal meatus and the modiolus, which are great avenues of infection, consequently occupies a vulnerable position.
Dr. Richards said that he was very glad to have heard the paper, as it was a most practical presentation of the subject.
DR. KERRISON said that the differential points given by Dr. Braun between suppurative labyrinthitis and cerebellar ab scess were most important, since one who is not familiar with them might easily fall into serious error. As a matter of fact, however, there is not usually much difficulty in recog nizing a cerebellar abscess secondary to labyrinthitis, i. e., pro viding that characteristic focal symptoms are present. The onset of a suppurative labyrinthitis and some cases of-cere bellar abscess present certain points in common, in that in each condition nystagmus, vertigo and disturbance of static equilibrium are present. There are, however, certain dif ferences which these phenomena present, as they result from one or other of these lesions, which easily distinguish them. For example, the nystagmus of acute suppurative labyrinthitis is constantly in one direction-y e., in the direction of the sound ear-is increased when the eyes are voluntarily rotated in the direction of the quick eye movement, and is diminished when they are turned in the opposite direction. The direc tion of the patient's falling tendency bears a constant and invariable relation to the nystagmus and the position of the patient's head. In cerebellar abscess, on the other hand, the nystagmus changes its direction frequently, i. e., with move ment of the head, changes in the position of the eyes, etc. Again, the direction of falling often shows no relation to the nystagmus. The nystagmus becomes rapidly and progress ively less marked in labyrinthitis, and persists or increases in cerebellar abscess.
If we could imagine the simultaneous or coincident devel opment of a cerebellar abscess and suppurative labyrinthitis, the interpretation of the combined symptoms might present great difficulties. It is difficult to believe, however, that a cerebellar abscess secondary to suppurative labyrinthitis could develop until long after the symptoms of vestibular irrita tion had completely disappeared; so that the two lesions, though presenting superficial similarities, should not be dif ficult to differentiate.
Dr. Kerrison said that the real problem with which we have to deal in suppurative labyrinthitis was that to which Dr. Richards had devoted his remarks, viz., meningitis. Un like cerebellar abscess, meningitis may develop at any stage of a labyrinthine infection. How are we to recognize the earliest phase of a meningeal infection occurring during the acute stage of a suppurative labyrinthitis? In other words, how are we to interpret definitely and correctly the menin geal lesion, before it has passed beyond the stage in which surgical treatment may be of value? That is the urgent prob lem which every practical otologist associates with suppura tive labyrinthitis, and it is a problem which has not yet been solved.
In regard to the fistula test, to which passing allusion had been made, Dr. Kerrison said that he thought it should be rec ognized that this test may involve certain dangers of its own. Dr. Braun had mentioned the auditory and vestibular nerve tracts as among the pathways of infection to the meninges. Dr. Friesner had described the modiolus as having under the microscope the appearance of a sponge. If we imagine a defect (fistula) in the labyrinthine capsule, and the labyrinth ine spaces as containing pus, it is surely a reasonable possi bility that forcing air into the labyrinth may propel infective matter along pathways leading to important intracranial structures, with the subsequent development of serious intra cranial infection.
DR. GEORGE E. DAVIS said that, in the initial stages, a dif ferential diagnosis is not always easy, between an acute sup purative labyrinthitis and a complicating meningitis ; partic ularly if the labyrinth is infected during an attack of acute mastoiditis. In labyrinthitis, aside from the characteristic syndrome or triad-nystagmus, vertigo and ataxia-there may be severe headache, referred to the occiput or vertex, associated with nausea, vomiting and high fever. The latter symptoms, if continuing for more than a day or two, would cause apprehension of a complicating meningeal infection. However, as the labyrinthitis may be responsible for all these symptoms, and as the initial signs of meningitis are by no means uniform or pathognomonic, the element of time is an important role in the differentiation, and we are compelled to adopt the policy of watchful waiting for a brief period. Some authorities question the possibility of labyrinthitis, alone, producing severe headache, and attribute this phenom-enon, when it is present, to the associated mastoiditis or men ingitis. However, I believe that labyrinthitis, alone, may be responsible for this symptom, and in this opinion I am sup ported by such authorities as Kerrison and other writers.
DR.
FRIESNER expressed hmself as being much gratified with the discussion evoked by the paper. There is no ques tion but that meningitis is by far the most frequent complica tion of labyrinthitis. This fact has been observed, clinically, only since functional tests of the labyrinth have been made regularly, but it was observed pathologically long before that. In the days when he was a medical student, he frequently heard urged as a deterrent for the performance of the radical mastoid operation, the frequency with which it was followed by meningitis, with no apparent reason. These cases were intracranial extensions from chronic latent suppurative laby rinthitis. The labyrinthine disease was not recognized.
Histologic examinations support Dr. Richards' statement with regard to the broad lymph channels of communication between the labyrinthine spaces and the subdural spaces. The modiolus in the human temporal bone looks like a sponge. It is full of holes, and unquestionably these holes are lymph spaces, so that a series of very broad avenues of communica tion exist, between the labyrinthine spaces and the subdural spaces, through the internal auditory canal. Then there is a direct avenue of communication, which is second in impor tance as a pathway of infection, and that is the aqueduct of cochlea.
Dr. Friesner said that he had not before thought of the effect that respiration must have in sucking infection, as it were, from the labyrinth, through the lymph spaces, into the meninges. Undoubtedly the most important reason why men ingitis occurs so frequently is that there is no opportunity for the process to become walled off. Peculiar pathologic condi tions within the labyrinth also seem to prove this. It is a very common thing to have a tuberculous invasion of the labyrinth, and yet tuberculous middle ear disease rarely leads to meningitis, through the labyrinth.
With regard to the fact that the dura is particularly ad herent to the posterior petrosal wa'l, anyone who has done much work in the dead-house can readily subscribe to that observation. The posterior petrosal wall is full of pits and of irregularities, and the dura has a way of being tucked into these pits, so that it is difficult to strip it off without tearing it. It does not seem certain, however, that this favors a men ingitis. Where the dura is readily stripped, it seems that the avenues of communication, so far as the lymph channels are concerned, are very much more numerous. We know how the dura is stripped from the cranial bones of children, and that, in such dura, the lymph channels are richer than in adults. Dr. Friesner said that he has a specimen which shows an extension of a suppurative labyrinthitis through the dura, covering the posterior petrosal wall. He also has the cerebellum of this case, which shows an abscess cavity which is in contact with the posterior petrosal wall. In this instance it would seem that the fact that the dura was so adherent, favored a slow perforation and the formation of a cerebellar abscess, rather than a diffuse meningitis.
Neumann, in his book on cerebellar abscess, states that it is associated with labyrinthitis in sixty per cent of the cases. Dr. Friesner said that he had been intending to look over the statistics, since the time functional tests were regularly made, in all chronic suppurative cases that had come to operation. It was his impression that cerebellar abscess is associated with a greater percentage of dead labyrinths than sixty per cent.
Dr. Kerrison seemed to think that the differential diagnosis between cerebellar abscess and acute suppurative labyrinthitis presented few difficulties. Dr. Friesner said that he could not agree with Dr. Kerrison on this point. It does present difficulties. Of course, a typical case of manifest labyrinthitis cannot be confused with a cerebellar abscess : but given a dead labyrinth, it is difficult at times to determine whether it exists alone, or is associated with cerebellar abscess. Some times these patients are brought to the hospital comatose, and no history can be obtained. In the Transactions of the German Otological Association of 1911, Dr. Bârâny describes such a case.
Dr. Friesner said that he did not believe, with the knowl edge that a cerebellar abscess occurs so frequently in the presence of a dead labyrinth, that the differential diagnosis between a labyrinthitis alone and one complicated with a cerebellar abscess was an easy task.
We know that functional tests of the static labyrinth arouse stimuli of various strength, the weakest being the caloric test. That is destroyed almost as soon as the hearing. Hearing is the most easily destroyed labyrinthine function. Where there is a diffuse labyrinthitis, secondary to a circumscribed labyrinthitis, the fistula test is the last to disappear. He had previously heard of the danger of the fistula test. If the fistula test is considered mechanically for a moment, one must believe that the portion of the endolabyrinthine wall which is most affected by disease is that in the fistula. As a matter of fact, as soon as compression is made, that wall collapses-possibly there is less pressure made there than on any other portion. Another reason for the belief that there is little danger in the fistula test is that, although he has read the literature of labyrinthitis carefully for years, he had found no mention made of such danger in any of the cases reported. m He could not recall ever having heard of a case of diffuse labyrinthitis following that test. While no one would use it unnecessarily, {here does not seem to be any considerable danger attend ing it.
Referring to Dr. Davis' remarks, Dr. Friesner said that there is very frequently pain with labyrinthitis-not because of the labyrinthitis, but because an acute diffuse labyrinthitis is so often associated with an exacerbation of a chronic mid dle ear suppuration and an acute mastoiditis. The patients can have some headache from the persistent vomiting caused by the labyrinthitis, but they do not have the severe headache of meningitis. Moreover, it has been shown that all forms of labyrinthitis may exist without a rise of temperature. A labyrinthitis, even a diffuse suppurative labyrinthitis, does not cause a high temperature, and whenever there is a tempera ture of 102° or more, with headache, the chances are that we are dealing with a meningitis.
DR. BRAUN said that as ordinarily made, with the Politzer bag in the external auditory canal, he had never seen any harm follow the use of the fistula test ; but in two cases, in which a radical mastoid operation was done, where the fistula test was demonstrated by touching the fistulous area in the horizontal semicircular canal repeatedly with gauze or a probe, he saw a diffuse serous labyrinthitis follow.
